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OBJECT

Composition B4 is to be established as the explosive filler replace-
ment for Composition B in cast-loading artillery shell.

-N SUMMARY

Composition B4 (60/39.5/0.5 RDX/TNT/calcium silicate), a non-
exuding explosive, was satisfactorily loaded into Shell, HE, 175mm
T203E9. Laboratory test results indicated that this non-exuding explosive is
less sensitive to impact than Composition B. Safety tests have been conducted
on 200 Composition B4-loaded T203E9 175mm Shell. These were fired at
chamber pressures from 105-120% of gun rated pressure and satisfactorily
withstood setback pressures of 27,000 psi.

CONCLUSION

'-*Although shell" loaded with Composition B4 develop more cracks than
those with Composition B they can be fired satisfactorily in all of the
currently standard artillery weapons. The sensitivity of RDX/TNT compo-
sitions is not adversely affected by ommission of the wax, so-called,
desensitizing agent.

ECOMM ENDATION

Composition B4 should be subs ted for Composition B as the standard
explosive filler for ammunition.

-1-



INTRODUCTION

The exudation of TNT and TNT-containing explosives at elevated
temperatures has been a serious problem in ammunition storage over the
years, Explosives engineers and ammunition designers have faced this
problem and proposed several methods to minimize or eliminate exudation in
artillery ammunition.

Initially, seaiants and gaskets were used to retard the flow of exudate
from the explosive charge into fuze threads of an artillery projectile.
These were ineffective. As reported in Reference 1, calcium silicate was
successfully used to prevent the flow of exudate into shell fuze threads of the
M71 90mm Shell. Finely powdered calcium silicate possesses a high absorb-
ing capability and is easy to apply as a packing at the bottom-of the fuze well
of an artillery projectile.

Reference 2 recommended in February 1960, that whenever possible,
the addition of calcium silicate absorbent to TNT-containing explosives should
be adopted for all ammunition items such as mines and certain warheads that
were not subjected to high acceleration or deceleration forces. This reco-

mmendation came after concluding that calcium silicate, to 1.25% of the TNT
content, reliably prevents exudation in certain warheads- A-laboratory study
was conducted to determine whether the sensitivity of Composition B was
affected by the removal of the desensitizing wax and the addition of calcium
silicate. It was concluded that the effectiveness of Composition B is increased,
the sensitivity is unaffected and the elimination of exudation is assured by the
removal of the desensitizing wax and the substitution of calcium silicate
(Reference 3).

Another problem of concern to the explosives engineer over the years is
that of cracks in the explosive filler. Military Specification MIL-L-20336A
dated 14 December 1954 (Appendix C) permits no more than two cracks in the
explosive charge. Although this specification has been the standard since
1954 for loading experimental and production artillery rounds, it has been too
severe as the acceptance criteria (Reference 3). A recent loading specifica-
tion for M470 155mm HE Shell (MIL-L-46633A, 30 November 62) permits not

more than four transverse cracks in any charge and not more than one trans-
verse crack in Segment A.

An explosive mixture of Composition B and 0.5% calcium silicate was
cast-loaded into 394 T387EI 156mm Shell for a safety test. Initial radiogra-
phic examination indicated that the shell filler contained an excessive number
of cracks. However, the shell were accepted and shipped to Aberdeen Proving
Ground, M.aryl,tnid, for safety firing tests. A second radiographic examination
madet at tht0 Proving Ground, prior to firing, indicated there were additional
crav' k4 as rveiilt of jolting the loaded shell received duirtng transportation.



All of these shell and the XM5IEZ Propelling Charge were conditioned and
fired at 1,100F to produce a chamber pressure of 49,200 psi in the T258
Howitzer. This was 117% of service pressure. All of the shell fired
satisfactorily (Reference 5). Since such promising results were obtained
for Composition B with 0. 5% calcium silicate added, this investigation is
to ascertain whether Composition B4, an explosive similar to Composition
B with 0.5% calcium silicate (except the 1% desensitizing wax is eliminated)
can replace the currently standard Composition B, even though the Compo-

sition B4 is more crack prone.

RESU LTS

Two hundred T203E9 Shell were loaded with Composition B4 and
supplementary charges in July 1960 for testing (in connection with Test Pro-
gram Request TE-244 dated 13 April 1960). Details -of-the-test are described
in Aberdeen Proving Ground Firing Record 68019, which covers tests con-
ducted from 29 March-18 April 1962 (Reference 4). Thesie shell were fired,0

without incident, at temperatures of 70 and 140 F.

The characteristics and properties of Composition B4 are summarized in
Table 1.
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DISCUSSION OF RESULTS

The desensitizing effect of wax on Composition B has been questioned
many times since its adoption as an ingredient in the explosive composition.
During the development of Composition B4 as a substitute for Composition B,
the impact and friction sensitivities of the two explosive fillers were compared.
Table I indicates there does not appear to be any significant difference between
Composition B and Composition B4 with respect to impact and friction sensi-
tivity. To confirm the fact that there is little difference in impact sensitivity
between the two explosives, a modified impact test was conducted using the
standard Picatinny Arsenal Test Apparatus. A drop height of 18 inches was
selected for the impact test because sufficient reactions occurred with both explo-
sive compobitions at this height, to allow for a comparison of their relative sen-
sitivity. Fifty samples each of Composition B and Composition B4 were sub-
jected to the modified test. Reactions occurred in 31 of 50 samples of Compo-
sition B and in 18 of 50 samples of Composition B4. This indicated that wax had
no apparent desensitizing effect on the Composition B. The elimination of the
so-called desensitizing wax from Composition B and the addition of 0.57
calcium silicate as an absorbent does not adversely affect the impact sensitivity.
The rates of detonation for Composition B and Composition B4 compare favor-
ably (Table I). This indicates that Compo3ition B4 may be expected to perform
at least as well as Composition B. Since the 106 wax is-tfdbe eliminated and
only 0. 57 calcium sil ate is to be added, the explosive content should rise
0.5°16. This should increase the performance potential of Composition B4.

It is well established that TNT-containing explosives exude at elevated
temperatures. This occurrence has been investigated -frequently over the
years. Reference 1, Z and 3 report the latest accomplishments at Picatinny
Arsenal in this area. Calcium silicate was recommendedi'a thie absorbent that
will minimize the tendency for TNT-containing explosives-to exude. Firing
tests of T203E9 175mm HE Shell, loaded with Composition B4, indicated that
this explosive composition can be fired safely in the T145E4 175mm Gun at all
temperatures between -40 F and 140 0 F. Since this weapon is the highest set-
back force artillery weapon, it is reasonable to assume that all shell loaded
with Composition B4 can be safely fired in weapons that do not exceed the set-
back pressure of 27, 000 psi encountered in the firing tests.

There has been concern over the number of cracks that develop in artillery
shell cast-loaded with Composition B4 (Appendix A and B), This concern may
be attributed to the strict requirements in Specification MIL-L20336A (Appen-
dix c). The requirements In this specification have been the acceptance criteria
for shell cast-loaded with Composition B and TNT for a long time. The specifi..
cation allows for no more than two transverse cracks in any charge and not more
than one cr.ack in Segmenit A. Reference 6 cites the experience of Picatinny
Arona I and the Iowa Ordnance Plant in loading shell with RDX/TNT compositiuI14.

-6.



Th* experience gained in loading the T387EI 155mm Shell with 99.5/0.5
Composition B/ calcium silicte is of special interest since it reemphasizes
that Specification MIL-L-Z0336A is, in some cases, too rigid. After
successfully testing the T387EI (M470) 155mm Shell, the specification for
loading the shell (MIL-P-46633A dated 30 November 1962) allowed four trans-
verse cracks rather than the two permitted by Specification MIL-L20336A.
This is a clear departure from the former rigid acceptance standards estab-
lished to assure cast-loading of acceptable quality. Indications are there
will be a further relaxation in the requirements allowing for more cracks in
cast-loaded shell. This should allay the concern regarding acceptance of shell
with cracks that appear in segments other than A. Current safety tests will
furnish additional data to indicate whether or not confidence in firing shell
with multiple cracked charges is justified.

-7-
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H!L.C-48652 (Ord)

16 April 1962

M:'.:T,,R'i SPECTNICATION

COMPOSITION B4

1. SCOPE

1.1 This specification covers one type of high explosive
designated as Composition B4 for use in Ammunition.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on
date of invitation for bids form a part of this specification
to the extent specified herein.

SPECIFICATIONS

FEDERAL

RR-S-366 - Sieves; Standaids, For Testing Purposes.

MILITARY

MIL-R-00398 - RDX.
•TAN-T-248 - Trinitrotoluene (TNT) -

MIL-C-51077 - Calcium Silicate, Technical.

STANDARDS

FEDERAL

Federal Test Method-STD-791 - Lubricants, Liquid Fuels,
and.Related Products.
Methods of Inspection,
Sampling, and Testing.

MILITARY

MIL-STD-105 - Sampling Procedures and Tables for
Inspection by Attributes.

MIL-STD-109 - Inspection Terms and Definitions.

FSC: 1375

.9-



MIL-C-46652 (Ord)

DRAWINGS

ORDNANCE CORPS

7548644 - Box, Packing for High Explosives, Assembly
Details, Packing and Marking.

7548645 - Carton, Packing Reusable-Collapsible
for High Explosives., Assembly, Details,
Packing and Marking.

81-3-148 - Efflux Viscosimeter for Explosives.

PUBLICATIONS

ORDNANCE CORPS

ORD-.M608-11 - Procedures and Tables for Continuous
Sampling by Attributes.

(Copies of specifications, standards, drawings and publications
required by contractors in connection with specific procurement
functions should be obtained from the procuring activity or as
directed by the contracting officer).

3. REQUIREMENTS

3.1 Material.-The constituent materials used in the
manufacture of Composition B4 shall comply with the following
specifications:

Constituent Material Conforming to:

RDX MIL-R-00398
Type--B

Trinitrotoluene (TNT) JAN-T-248
Grade I

Calcium Silicate MIL-C-5107?

3.2 Composition.-The composition of Composition B4
shall be as specified in Table I when tested as specified
in 4.3.1.

RDX, percent 60.0 plus or minus 2.0
TNT, percent 39.5 plvus or minus 2.0
Calcium 3'licate 0.5 plus or minus 0.1

2
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MIL-C-46652 (Ord)

5 Motsture.-Ite moist-re content shall be 0.25 percent
maxinrm (max.) wr ,pp :.--:! .. 4,.cifted in 4.3.2.

3.4 Viscosity.-The viscosity shall be 7.0 efflux seconds,
max., wnen tested as specified in 4.3.3.

3.5 Insoluble particles.-Not more than five particles
shall te retained on a number 60 United States Standard (US) sieve
when -ested as specified in *.3.4.

3.i Foem.-Unless otherwise specified in the contract
o: purchase order, Composition B4 shall be supplied in the
fo:m of buas, or as strips approximately 1 1/2 inches wide
and 3 inches long wl.en tested as specified in 4.3.5.

4. QUALITY ASSURANCE PROVISIONS

4.1 -enetal quality assurance provisions.-The supplier
is reaponsitla for the performance of all inspection require-
ments specified herein. Except as otherwise specified, the
supplier may utilize his own or any other inspection facilities
and services accep:ale to the Government. Inspection records
of he examinations and tests shall be kept comiplete and available
to the Gove:nment as specified in the contract or order. The
Government reserves tne right to perform any oif the inspections
set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed
requirements. Reference shall be made to Standard MIL-STD-109
in ordei to define the terms used herein. Inspection shall
be performed in accordance with this specification and other
specifications referenced in any of the contractual documents.

4.1.1 Contractor quality assurance system.-If the con-
tractor desires t6 utilize a quality assuraftisystem, which
is at variance with the quality assurance provisions of 4.2 and
4.3 and orher documrents referenced herein, he shall submit
a writ'en dfscription of the system to the contracting officer
for approval prior to initiadtion of production. It shall
include a description covering controls for lot formation
and identification, inspections to be performed, inspection
stations, sampling procedures, metnods of inspection, (measuring
and testing equipment), and provisions for control and dis-
position of non-conforming material. The written description
will b- considered acceptable when, as a minimum, it provides
the quality assurance pr.,isions required by the provisions
of 4.2 and 4.3 and the other documents referenced herein. The
contractor shall not be reatricted to the inspection station

3



MIL-C-46652 (Ord)

nor the method of Inspection listed In this specification pro-
vided that an eq%;. ,c control ts included in the approved
quallty assurance procedure. In cases of d'spute as to whether
certain procedures of the contractor's system provide equal
assurance, the comparable procedure of this specification
shall apply. The contractor shall notify the Government of,
and obtain approval for, any changes to the written procedure
whieh effects the degree of assurance required by this specifi-
cation or other documents referenced herein.

4.1.2. Submission of product.-At the time the completed
lot of product is submitted to the Government-for acceptance,
the contractor shall supply the following information accompanied
by a certificate wbich attests that the Information provided
is correct and applicable to the.product being submitted:

a. A statement that the lot complies with all quality
assurance provisions of the approved current-written description
of the system.

b. Quantity of product inspected.
c. Results obtained for all inspection performed.
d. Specification number and date, together with an

identification and date of changes.
e. Certificates of analysis on all material procured

directly by the contractor when such material is controlled
by Government specifications referenced in any of the con-
tractual documents...

f. Quantity of product in the lot.
g. Date submitted.

The certificate shall be signed by a responsible agent of
the certifying organization. The initial certificate submitted
shall be substantiated by evidence of the agent's authority
to bind his principal. Substantiation of the-agent's authority
will not be required with subsequent certificates unless,
during the course of the.,contract, this authbrity is vested
in another agent of the certifying organization.

4.1.3 Government verification.-Using the contractor's
written quality assurance procedure (see 4.1.1) this detail
specification, and other contractual documents as a guide,
the Government inspector shall verify all quality assurance
operations performed by the contractor. Verification shall
be in accordance with a. or b. as applicable, the decision
being the responsibility of the procuring activity. In
either case, the inspector shall also ascertain, prior to
acceptance, that all quality provisions of other specifications



MIL-C-46652 (Ord-

referenced in any of co rtcsntual documents 1'ave been complied
with, LeViai u . ur agreed upon procedures
disiovered by the Gov Irwei:t !i.,peotor shall be brought to the
atteniton of the suppiier. Dtsposition of tle product and
rentedial action shall be as directed by the Government in-
spector an, depending )n the natire of the deviation, may
consist of lot rejection, screening, resampling, re-instruction
of the supplier-s employees, or other appropriate action:

a. Verification at the point of manufacture shall be
accomplished at unscneduled Intervals tn accordance with
4.1.3.1 and *.1.3.2.

b. Verification at the point of delivery shall be in
accordance with 4.1.3.2.

4.1.3.1 Surveillance.-Surveillance shall include, but
is not limited to:

a. Observation of procedures concerning lot formation
and identification.

b. Observation of sampling procedures and application
of acceptance criteria.

c. Determination that all required examinations and
tests are performed in accordance with the prescribed pro-
cedures of this specification, or approved-equivalents thereto.

d. Review of procedures for control and disposition
of non-conforming material.

4.1.3.2 Product inspection.-Product inspection shall
consist of Government inspection of product which has been
previously inspected by the contractor and found to meet the
quality assurance provisions of this specification. The
inspection by the Government shall be performed to the degree
necessary in ordtr to determine that the product is of the
quality reiuired by -his spscificacion and that the contractor's
records are reliable. - ......

4.2 Inspection provisions.

4.2.1 Lot formation.-A lot snail consist of one or more
batches of Composition B4 produced by one manufacturer,
In accordance with the same specification, or same specifi-
cation revision, under one continuous set of operating con-
ditions. Each batch shall consist of that quantity of Com-
position B4 that has been subjected to the same unit chemical
or physical mixing process intended to make the final product
homogeneous.

-13-



MIL-C-46652 (Ord)

4.2.2 Examination.-Sampling plans and procedures for
the following clas .. ,,-it~on of defects shall be in accordance
with Standard MIL-STD-105. Continuous sampling plans, in
accordance with Handbook ORD-M608-11 may be used it approved
by the procuring activity. Also, at the option or the pro-
curing activity, AQL's and sampling plans may be applied to
the individual characterisitcs listed using an AQL of 0.25
percent for each major defect and an AQL of 0.40 percent
for each minor defect.

4.2.2.1 Wooden box or fiberboard carton, prior to closing
(see dwg. F7548644, and F7548645,)

Categories Defects Method of Code No

Inspection (see 6.2)

Critical: None defined

Major: AQL 0.40 percent
101. Liner pierced or torn ......... Visual 01001
102. Liner improperly closed ...... ; Visual 01002
103. Foreign matter ................ Visual 01003

Minor: AQL 0.40 percent
201. Type of liner incorrect ....... Visual 01004

4.2.2.2 Sealed wooden box (see dwg. F7548644).

Categories Defects Method of Code No.
Inspection

Critical: None defined

Major: AQL 1.00 percent --

101. Box damaged ...... Visual 02001
102. DOD symbol misleading or

unidentifiable ................. Visual 02002
103. Top improperly assembled ...... Visual 02003
104. Strapping broken, or loose .... Visual.

Manual 02004

Minor: AQL 1.50 percent
201. Nail protruding ............... Visual 02005
202. Marking misleading or

unidentifiable ................ Visual 02006
203. Strapping improperly assembled. Visual-

Manual 02007

6
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MIL..C-46652 Ord)

4.2.2.3 Sealed fiberboard carton (see dwg. P7548645)

Categories Defects Method of Code No.
Inspection

Critical: None defined

Major: AQL 0.40 percent
101. Assembly torn or pierced ...... Visual 03001
102. DOD symbol misleading or

unidentifiable ................ Visual 03002
103. Strapping broken or loose ..... Visual-

Manual 03003

Minor: AQL 0.40 percent
201. Marking misleading or

unidentifiable ................... Visual 03004

4.2.3 Testing.-Samples shall be selected from each: 16t bf-
Compositiob B4, in such number and amount as to insure that
the samples shall be representative of the lot and shall be
subjected to all tests specified herein. If the sample fails
to comply with any of the requirements specified herein, the lot
shall be rejected. The tests shall be performed as specified in
4.3.

4.3 Test methods.

4.3.1 Composition.

4.3.1.1 (TNT) content, Code No. 04001.-A weighed portion
of 5.00 grams (gis.) of the sample shall be placed in a 500
milliliter (ml.) beaker, and 15 ml. of benzene saturated with
RDX shall be added. The beaker shall be covered-with a watch
glass and placed on a steam bath for 30 minutes. The lumps
shall be broken up with a glass rod and the solution agitated
occasionally by swirling. After cooling to room temperature
the solution shall be filtered through a tared filtering crucible.
The insoluble residue shall be transferred from the beaker to
the filtering crucible using four portions or more of 2 to 3
ml. each of benzene saturated with RDX. Air shall be
drawn through the crucible until the odor of benzene is no
longer detectable. The crucible and contents shall be dried
for one hour at 100 degrees Centigrade (C.) plus or minus 5
degrees C., cooled in a desiccator, and weighed. The per-
centage of TNT shall be calculated as follows:

7
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MIL-C.46652 (Ord)

Percent TNT 1 100 A-B

where;
A - weight of crucible and sample.
B - weight of crucible and residue after benzene extraction.
W - weight of sample.
M - percent moisture in material, expressed as a decimal

(see 4.3.2).

4.3.1.2 RDX content, Code No. 05001.-The crucible and
residue from the TNT determination shall be extracted with
8 ten ml. portions of hot acetone. The acetone shall be
allowed to remain in contact with the sample for one minute
before applying suction. Air rhall be drawn through
the crucible until the odor of acetone is no- longer detectable.
The crucible and contents shall be drie for one hour at 100
degrees C. plus or minus 5 degrees C. cooled-in-a desiccator,
and weighed. The percentage of RDX shall be calculated as
follows:

Percent RDX - 100 B-CW - (MW)
where:

B = weight of crucible and residue after benzene extraction.
C = weight of crucible and residue after acetone extraction.
W = weight of sample.
M - percent moisture in material, expressed as a decimal

(see 4.3.2).

4.3.1.3 Calcium silicate, Code No. 06001.-The percent

of calcium silicate shall be calculated ab follows:

Percent Calcium-Silicate - 100 C-D

w h e r e : 
. .

C - weight of crucible and residue %fter acetone extraction.
D - weight of-crucible and residue.
W - weight of sample.
M - percent moisture in material, expressed as a decimal

(see 4.3.2).

4.3.1.4 Alternate method for TNT, Code No. 04002.-An
accurately weighed portion of exactly 1.000 gm. of sample
shall be transferred to 100 ml. volumetric flask and add 60

8
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mrL-C-48652 (Ord)

ml. of benzene (previously saturated with RDX). The flask
shall be loosely stoppered and placed on a steam bath for
5 to 10 minutes w'th occasional swirling. The flask shall
L* removed from the steam bath and cooled to room temperature.
The flask shall be made up to the mark with benzene saturated with
and shaken well and allow the RDX to settle to the bottom.
Twenty ml. of the clear supernatant solution shall be transferred,
using a pipet, to a 500 ml. titration flask from which the
air has been swept out by a stream of carbon dioxide gas.
Continue the flow of gas throughout the determination. Twenty
five ml. of acetic acid and 25 ml. of concentrated hydrochloric
acid shall be added to the titration flask and the contents
shall be stirred by means of a magnetic stirrer for 10 minutes.
Exactly 100 ml. of 0.2 normal (N) chromous chloride solution (see 6.3)
shall be added to the flask and again stirred for 10 minutes.
Fifteen drops of 2 percent aqueous phenosafranin indicator
shall be added and titrated with 0.15 N ferric ammonium sulfate
solution until a sharp color change from green'to deep red.
A blank determination shall be run following the same pro-
c;edure but omit the sample. A constant temperature must be
maintained for the blank and the sample. The percent of TNT shall
be calculated as follows:

Percent TNT - 6.310 N (V3 - V4 )
W -(Mw)

where: .
V4 - ml. of ferric ammonium sulfate used to titrate

the sample.
V3 - ml. of ferric ammonium sulfate used to titrate the

blank.
N - normality of the ferric ammonium sulfate solution.
W - weight in gm.
M - percent moisture in material, expressed as a decimal

(see 4.3.2).

4.3.1.5 Alternate method for RDX, Code N6 05002.-An
accurately weighed portion of exactly 0.5000 gm. of the sample
shall be transferred to a 100 ml. volumetric flask. About
60 ml. of acetic acid shall be added to the flask and heated
on a hot plate until the sample is completely dissolved. Tha
flask shall be removed from the hot plate and allow to cool
to room temperature. The flask shall be made up to the mark
with acetic acid and shaken. Twenty ml. of the contents
of the flask shall be transferred, using a pipet, to a 500 ml.
titration flask from which the air has been swept out by a
stream of carbon dioxide gas. Continue the flow of gas
throughout th; determination. Twenty five ml. of concentrated
hydrochloric acid shall be added and stirred with a magnetic
stirrer for 10 minutes. Exactly 100 ml. of 0,2 N chromous

9
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MIL-C-46652 (Ord)

chloride solution Snall be added to the flask and stirred
for 15 minutes. Fifteen drops of phenosafranin indicator
shall be added and titrate with 0.15N ferric ammonium sulfate
solution until a sharp color change from green to deep red.
A blank shall be run following the same procedure but omit
the sample. The percentage of RDX shall be calculated as
follows:

Percent RDX -a .085 N4 VI - V2 )- -2Z)

W - MW
where:

V1 - ml. of ferric ammonium sulfate used to titrate
the blank.

V2 - ml. of ferr!c ammonium sulfate used to titrate the
sample.

V3 - ml. of ferric ammonium sulfate used to titrate the
blank for TNT.

V4 - ml. of ferric ammonium sulfate used to titrate the
sample for TNT.

N - Normality of ferric ammonium sulfate solution.
W - weight of sample.
M - percent moisture in material, expressed as a decimal

(See 4.3.2).

4.3.1.6 Calcium silicate, Code No. 06002.-A weighed
portion of 5.00 gm. of the sample shall be placed in a 500
ml. beaker and 50 ml. of acetone shall be added. The beaker
shall be covered with a watch glass and placed on a steam
bath and warmed. The lumps shall be broken up with-a glass
rod and the solution agitated occasionally by sw.rling.
Decant the solution through a filtering crucibli aiid treat
the residue in the beaker with 20 ml. more of acetone. FAlter
the solution through the crucible. Transfer the insoluble
residue completely to the crucible and wash it with acetone.
The crucible and residue shall be dried in an oven at 110
degrees C. for 1 hour, cool in a desiccator and weigh. The
percent calcium silicate shall be calculated as follows:

Percent calcium silicate -

where:
A - the weight of the residue.
W - the weight of the sample.
M - percent moisture in material expressed as decimal

(see 4.3.2).
10



MIL-C-46652 (Ord)

4.3.2 Moisture

4.3.2.1 Karl F1sziher method(alternate method)Code No. 07001
Them moisture shall be determined in accordance with Standard
FEr-STt-791, Method 3253, except the sample shall be 8 to DO grams.

4.3.2.2 Conductimetric method Code No. 07002

4.3.2,2.1 Apparatus.-The following apparatus is reqdred:
a. A conductivity cell having platinum electrodes

coated with platinum black, and mounted in a glass case. The
cell constanr of the conductivity cell shall be approximately 0.1
reciprocal centimeter.

b. A conductivity bridge, of the Wheatstone type, having
a range from 10.000 to 100,OO ohms, and a precision of 2
percent or better.

c. A glass stirrer of the propeller type,
d. A stirring motor.
e. A 200 milliliter (ml.) automatic pipette connected

by means of a ground glass connection with a 5-gallon pyrex
reservo.r.

f. A 50-ml. automatic burette connected by means of
a ground glass connection with a 5-Sallon pyrex reservoir.

g. A wide-mouthed glass titration bottle of approximately
400-ml. capacity equipped with a tight fitting ground glass
stopper.

h. A rubber stopper which fits the titration bottle, and
which is proviued with 3 holes, one zor the conductivity cell,
one for the stirrer, and one for the tip of the burette.

4.3.2.2.1.1 Assembly.-The apparatus shall be assembled as
follows: The conductivity cell shall be inserted into the appropriate
hole of the rubber stopper. A short piece of glass tubing shall
be placed into another hole of the rubber stopper, to act as a
sleeve for the shaft of the stirrer. The internal diameter of
the glass tubing used shall be only slightly greater than the
diameter of the shaft of the stirrer. The rubber stopper assembly
shall be clamped to a suitable support. The shaft of the stirrer shall
then be passed through the sleeve in the rubber stopper and
attached to the stirring motor. The stirring motor shall be
provided with a suitable support. The burette sh&ll be set up
so the.t the tip of the burette passes completely through the third
hole in the rubber stopper. The electric leads from the
conductivity cell shall be attached to the proper binding posts Of
the conductivity bridge.

11
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4.3.2.2.2 Solutions.

4.3.2.2.2.1 Soiution "A" (Acetic Acid-sulfuric acid).-A
portion of 18.0 liters of approximately 99.9 percent glacial
acetic acid shall be mixed with 85 ml. of approximately 96
sulfuric acid and 30 ml. of approximately 97.5 percent acetic
anhydride in the 5 gallon pyrex reservoir, which is to be used
with the 200 ml. automatic pipette. This solution shall have
a blank titration value of not more than 3 ml. of solution B as
determined in 4.3.2.2.2.3. If nne blank titration of the solution
exceeds 3 ml. of solution B, more acetic anhydride shall be added.

4.3.2.2.2.2 Solution "B" (acetic anhydride-acetic acid).-
A portion of 2.0 liters of approximately 97.4 percent acetic
anhydride shall be mixed with 15.0 Iters of approximately 99.9
percent glacial acetic acid in the 5 gallon pyrex reservoir which
is fitted with the 50 ml. automatic burette. This solution ShM1l
have a water equivalent value of approximatelyO.02 gram (gm.) of
water per ml., when standardized as specified in 4.3.2.2.2.3.
The water equivalent value of the solution shall be adjusted if
necessary, by adding more acetic anhydride or glacial acetic acid,
the former increasing the value and the latter decreasing it.

4.3.2.2.2.3 Standardization of the solutions.

4.3.2.2.2.3.1 Preferred procedure.-Two hundred ml. of
solution A shall be pipetted into the titration bottle. All
necessary precautions shall be taken to minimize absorption of
moisture from the atmosphere during this, and the subsequent
operations. A weighed portion of approximately0.5 gm. of water
shall be added to the bottle, and the bottle attached to the rubber
stopper assembly. The stirring motor shall then be started, and
operated at such speed that the solid material (if any) remains
in suspension, and the resistance of the solution shall be
practically constant as measured with the condhctivity bridge.
The agitated solution shall be titrated-with solution B 0.5 ml.
portions being added at a time, and the resistance determined after
each addition. As solution B is added, the resiatance of the
solution being titrated increases to a max. at the end-point and
then decreases. The resistance values obtained shall be plotted
on rectangular coordinates against the corresponding number of ml.
of solution "B" added. A straight line shall be drawn through
the two points on the plot just preceding the point of max.
resistance value, and the line extended to interesect a similarly
extended line drawn through the two points on the plot just

12
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followt.ng the max. resistanco value. The point of intersection
of the two 1ines i:.A'' ',e considered as the end-point of the
titration. The numbe of ml. of solution "B" corresponding to
this end-point shall be recorded. A blank determination shall
be made on a 200-ml. portion of solution A. The number of Sm.
of water equivalent to 1 ml. of solution B shall be calculated
as follows.

E -W
V-v

where:
E - gm. of water equivalent to a 1 ml. of solution B
W - gm. of water added to standardization
V - ml. of solution B required to titrate the specimen.
v - ml. of solution B required to titrate the blank.

4.3.2.2.2.3.2 Alternate procedure.-The following procedure
for determination of the titration end-point may be usod as an
alternate to the procedure specified in 4.3.2.2.2.3.1. The progress
of the titration shall be followed by adjusting the conductivity
bridge reading, sufficiently above or below the actual resistance
of the solution so that the shadow in the "Eye" appears as a
hairline. The reading of the bridge shall be increased uniformly
so that the appearance of the shadow remains constant through the
titration. The end-point is shown in the"eye".yoa alight opening
of the shadow if the reading of the bridge is just below the
resistance of the solution, and by the fading or disappearance
of the shadow if the reading of the bridge Is just above the
resistance of the solution.

4.3.2.2.3 Procedure.-A specimen shall be. crushed to a
particle size of approximately 3/4 in. or smaller. A weighed
portion of approximately 50 gm. shall be transferred. to the titration
bottle. A 200 ml. portion of solution "A" shall be added, necessary
precaution being taken to minimize absorption of-moisture from
the atmosphere by the solution during this operation. It shall be
ascertained that none or the specimen remains on the ground surfaces,
then the bottle shall be stoppered with the glass stopper, and
the contents of the bottle agitated until all of the TNT is
dissolved. The glass stopper shall be removed and the bottle
attached immediately to the rubber stopper assembly. The solution
shall be titrated and the number of ml. of solution "B" equivalent
to the end-point of the titration determined in a manner similar
to that used in the standardization of solution "B" as specified
in 4.3.2.2.2.3. The percentage of moisture in the specimen shall
be calculated as follows:

13
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Percent moisture - 100E (V--)

where-
V = ml. of solutlorn "B" required to titrate the specimen.
V -ml. of solution "B" required to titrate blank.
E gm. of water equivalent to I ml. of solution "B"
W gm. of specimen.

4.3.3 Determination of viscosity (Efflux method), Code
No. 08001.-An efflux viscosimeter shall be prepared in accordance
with Drawing 81-3-108 or approved equal, approximately 500
gm. of the sample material shall be placed in-a melt pot and
the agitator started. The jacket of the melt pot shall be
heated wizn steam at 10 pounds per square inch. No control
of temperature need te maintained in the pot other than that
obtained by controlling the steam pressure. The temperature
of the water circulating through the jacket on::the-viscosimeter
cone shall be thermostatically controlled at 85 degrees C.
As the sample melts it will flow into the viscosimeter cone.
The mater'al in the cone shall be stirred by hand with a
thermometer until the temperature of the entire sample is 85
degrees C. Stirring of the molten sample shall be continued
witn occasional vertical movement, until it is entirely free
of lumps and there is no segregation of RDX. The temperature
of the sample shall be adjusted to 85.0 degrees C. and then
the thermometer and rubber stopper removed from-the bottom of
the cone to permit the molten sample to flow freely into a pan.
The time required for the surface of the molten sample to fall
from the tip of the upper marker to the tip of the lower marker
shall be measured with a stop watch graduated in tenths of
a second. The t.mtng shall be started at the instant the upper
indicating pointer pierces the aurface of the molten sample
and stopped when the surface ts broken by the lower indicating
politer. This time interval is the efflux viscosity-of the
sample, and shall be recorded to the nearest tenth of a second.

4.3.4 Insoluble particles, Code No. C9001.-A 50 gm.
portion of the sample shall be weigned in a 4cC ml. beaker.
One-hundred ml. of acetone shall be added and the beaker and
contens heated on a steam bath until all the lumps are broken
down ana all soluble material is dissolved. The mixing
shall be poured through a small US Standard Number 60 sieve
complying with the requirements of Specification RR-S-366.
Care should be taken to wash all the insoluble matter from
the beaker with acetone. The residue on the sieve shall be
washed with acetone to remove the RDX and dry the sieve. The
particles 7etained shall be counted.

14
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4.3.5 Form, Code No. 10001.-The form shall be determined
visually.

5. PREPARATION FOR DELIVERY

5.1 Packing (see 6.1)

5.1.1 Level A.-Composition B4 shall be packed and
marked in accordance with Drawing 7548644.

5.1.2 Level C.-Composition B4 shall be packed and marked
in accordance with drawing 7548645.

6. NOTES

6.1 Ordering data.-Procurement documents should specify
the following: .....

a. title, number and date of this specification.
b. level of protection required.

6.2 Inspection code numbers.-The five digit code numbers
assigned to the inspection herein are to facilitate future data
collection and analysis7 by -the Government.

6.3 Chromous Chloride solution.-Method for the preparation
of O.2N chromous chloride -solution may be found in-Picatinny-
Arsenal Technical Memorandum No. ACS-3-60 "Determination of
Nitrogenous Compounds of Ordnance Interest by Chromous Chloride
Reduction (1) Compound containing Nitro and Nitramine-Groups"
by Charles C. Jamison dated May 1960 which may be obtained from
Picatinny Arsenal, Dover, N.J.

Notice.-When Government drawings, apecifications, or other data
are used for-any purposw other than in connection with a
definitely related Government procurement operation, the
United States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that the Government
may have formulated, furnished, or in any way supplied said
drawings, specifications, or other data is not to be regarded
by implication or otherwise as in any manner licensing the
holder or any other person or corporation, or conveying any
rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Custodian: Preparzingactivity:
Army-Ordnance Corps Army-Ordnance Corps
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Ordnance Corps
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1 February 1962

MILITAY SPEC IFlCATOI

CALCIM SILICATEj TIMICAL

1. 5O:E

1.1 This specification covers only one tpe of caloim silicate, absorbent
for use in explosives.

2. APPLICABLE DOCMMU

2.1 The following documents of the issue in effect an date of Invitiation
for bids form a part of this specification to the extent specified herein.

SPZCIWICATIOS.

MILITARY

UU-S-W - Sacks, Shipping, Paper

ITA RT6...

XIL-SD-105 - Sepling Procedures and Tables for InpecatIon by
Attributes.

XEL4.8-09 - Inspection Terms and Definitios.-
Ml,-S D-129 - )arking for Shipmnt and Stomp.

PLMLICATI...

Of5.IC3 CO..

OD-)"-11 . Procedures and Tables for C6cirnuou
SawplIng by Attributes.

1C 0 6810



(Copies of specifications, standards, drawings and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer).

3. REQUIR2WTS

3.1 Chemical requireents.-The calcium silicate, absorbent shall conform
to the chemica "composition specified in Table I, when tested as specified in
the applicable paragraph.

Table I
Percent Applicable

Ingredient aximum (m. Minim (mino.)- p ph

Total volatile mtter 9.0 .-- . .3.1
Total silicon as silicon
dioxide (si02) dry basis 64.0 52.0 4.3.2

Total calcium as
calcium oxide (CaO)
dry basis 32.0 23.0 4.3.3

Sum of percent SiO2,
CaO, and loss of
veight on ignition, dry
basis 97.0 4.3.4

pH 9.0 7.5 4.3.7

- 3.2 Physical reqirements.-The calcium silicate, absorbent shall conform
to the physical requirements specified in Table IIU, when tested as specified in
the applicable paragraph.

o46-



Table II
Frorort PerentApplicable

Granulation 4.3.5
Retained on 140 mesh

sieve ---- 1.0

Retained on 325 mash
sieve --- 6.0

Mt-nitrotoluene absorption 550 fr

100 gm. ---- 4.3.6

Grit** -- 0.01 4.3-8

**Note: The residue shall n ot produce a wratching__noise or scratch
the glass slide.

3.2.1 kolor.-The calcium silicate, absorbent shall be white in
color.

3.3 Wor anship.-All bags shall be dry aund all bags, and the material
contained therein, shall be free of dirt, oil, grease and other foreign
material.

4. Q~UALITY A.. UiANUZ kPRUVSIONS

4.1 General gualiti assurance ivroviiins.-The suppl.ier Is responsible
for the performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utiliie his ovn or any other
inspection facilities and services acceptable to the Government. Inspection
records of the examinations and tests shall be kept complete-amd available to
the Government as specified in the contract or order. The Government re-
serves the right to perform any of the inspections set -forth--in the specifica-
tion where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements. Reference shall be madeto
Standard MIL-STD-109 in order to define the toerm used herein. Inspec-
tion shall be performued in accordance with this specification and other speci-
fications referenced in any of the contractual documents.

4.1.1 Contractor caualit-Y assurance svrstem.-4t the contractor desires
to utilize a quality assurance system, which is at variance with the quality
Assurance provisions of 4.2,2 and 4.3 and other documents referenced herena,
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he shall submit a written description of the system to the contracting officer
for approval prior to initiation of production. It shall include a description
covering controls for lot formation and identification, inspections to be per-
formedp inspection stations, samling procedures, methods of inspection,
(measuring and testing equipment), and provisions for control and disposition
of non-conforming material. The written description will be considered
acceptable when, as a minimum, it provides the quality assurance prov4isions
required by the provisions of 4.2.2. and 4.3 and the other documents refer-
enced herein. The contractor shall not be restricted to the inspection sta-
tion or the method of inspection listed in this specification provided than an
equivalent control is included in the approved quality assurance procedure.
In cases of dispute as to whether certain procedures of the contractor's
system provide equal assurance, the comparable procedure of this specifi-
cation shall apply. The contractor shall notify the Government of, and ob-
tain approval for, any changes to the written procedure that effects the de-
gree of assurance required by this specification or other documents refer-
enced herein.

4.1.2 Submission of product.-At the time the completedlot of pro-
duct is submitted to the Government for acceptance, the contractor shall
supply the following information accompanied by a certificate which attests
that the information provided is correct and applicable to the product sub-
mitted:

a. A statement that the lot complies with all quality assurance
provisions of the approved current written description of the systm.

b. Quantity of product inspected.
c. Results obtained for all inspection performed
d. 3pecification number and date, together with azv identifica-

tion and date of changes.
e. Certificates of analysis on all material covered by referenced

government specificationsprocured directly by the contractor.
f. Quantity of product in the lot.
g. Date submitted.

The certificate shall be signed by a iesponsible agentof the certifying
organization. The initial certificate submitted shall be substantiated by
evidence of the agent's authbffty to bind -hii principa'i- %sitantiation of the
agent's authority will not be required with subsequent, certificates unless,
during the course of the contract, this authority is vested in another agent
of the certifying organization.

4.1.3 Government vertfication.-U4ing the contractor's written quality
assurance procedure (see 4.1.1), this detail specification, and other
contractual documents as a guide, the Government inspector shall verify
all quality assuranue operations performed by the contractor. Verification
shall be in accordance with a. or b. as applicable, the decision being the re-
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sponsibility of the procuring activity. In either case, the inspector shall also
ascertain, prior to acceptance, that all quality assurance provisions of other
specifications referenced in any of the contractual documents have been com-
plied with. Deviations from prescribed or agreed upon procedures discov-
ered by the Government inspector shall be brought to the attention of the sup-
plier. Disposition of the product and remedial action shall be as directed by
the Government inspector and, depending on the nature of the deviation, may
consist of lot rejection, screening, re-sampling, re-instruction of the sup-
plier's employees, or other appropriate action:

a. Verification at the point of manufacture shall be accomplished
at unscheduled intervals in accordance with 4. 1. 3. 1 and 4. 1.3.2.

b. Verification at the point of delivery shall be in accordance
with 4. 1. 3.2.

4. 1. 3. 1 Surveillance. - Surveillance shall include, but is not
limited to:

a. Obs,-tevation of procedures concerning lot formation and identi-
fication.

b. Observation of sampling procedures and application of accept-
ance criteria.

c. Determination that all required examinations and tests are
performed in accordance with the prescribed procedures of this specifica-
tion, or approved equivalents thereto.

d. Review of procedures for control and disposition of non-
conforming material.

4.1. 3.2 Product inspection. - Product inspection shall consist of
Government inspection of product which has been previously- inspected by
the contractor and found to meet the quality assuranceprovisions of this
specification. The inspection by the Government shall be performed in
order to determine that the product is of the quality required by this
specification and that the contractor's records are rli.able.

4.2 Inspection provisions. -

4. 2. 1 Lot formation. - A lot shall consist of one or more batches
of calcium silicate, absorbent, produced by one manufacturer, in accord-
ance with the same specification, or satne specification revision, under
one continuous set of operating conditions. Each batch shall consist of that
quantity of calcium silicate, absorbent that has been subjected to the same
unit chemical or physical mixing process intended to make the final pro-
duct homogeneous.

4. 2. 2 Examination. - Sampling plans and procedures for the follow-
ing classification of de'ects shall be in accordance with Standard MIL-STD-
105. Continuous sampling plans, in accordance with Handbook ORD-M608-
11 may be used if approved by the procuring activity. Also, at the option
of the procuring activity, AQL's and sampling plans may be applied to the
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individual characteristics listed using an AOL of 0.25 percent for e&ch major
defect and an AOL of 0.40 percent for each minor defect.

4. 2.2. 1 Paper shipping sack, prior to filling (see 5.1).-

Categories Defects Method of inspection

Critical: None detined
Major: AOL 0. 25 percent

101. Sack torn, cut or punctured . * . . . . . Visual
102. Seam incomplete, or improperly

finished . . . . . . . . . . . . . . . .. . . . Visual

Minor: AOL 1.00 percent
201. Marking misleading or unidentifiable. . .Visual
202. Evidence of moisture . . . . . . . .- * . Visual-Tactile

4.2.2.2 Paper shipping sack, after filling (see 5. 1).-

Categories Defects Method of inspection

Critical: None defined
Major: AOL 0.25 percent

-101. Closure incomplete or improper. . .-..Visual
Xi=o: None defined.
4.2.3 Testing.-
4.2.3. 1 Sampling for tests. - A sample of three pounds shall be se-

lected from each lot for tests. If any sample fails to comply with any of the
requirements, the lot shall be rejected.

4. 3 Test methods and procedures. -

4. 3. 1 Determination of total volatile matter. -- A-portion of approxi-
materly five gin. weighed to the nearest milligram (mg.) shall be trans-
ferred to a tared glass or aluminum dish. The specimen shall be spread
loosely over the bottom of the dish. The dish and contents shall be heated
in a drying oven maintained at 1050 + 5 degrees centigride (°C.) for four
hours. The dish shall then be removed and placed in a desiccator. When
cool, the dish shall be weighed to the nearest mg. The procedure of heat-
ing cooling and weighing shall be repeated at hourly intervals until constant
weight is reached or the sample gains weight. The percent of total volatile
matter shall be calculated as follows:

Percent total volatile matter - (A-B) 100
A

where:
A x original weight of the specimen in gins.
B a final weight of the specimen in Sms.
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4. 3. Z Determination of total silicon as SIO . - A portion of ap-

proximately 0. 5 gin. weighed to the nearest 0. 1 mg., shall be transferred
to a 250 milliliter (ml.) beaker. A 25 ml. portion of concentrated hydro-
chloric acid shall be added and the mixture shall be carefully evaporated to
dryness on a hot plate in the hood. The residue shall be baked for 30 minutes
in an oven maintained at 1050 + 50 C. At the end of this period, the beaker
shall be removed and allowed to cool to room temperature. The residue shal
be moist,-ned with three ml. of concentrated hydrochloric acid and then 50
ml. c.1 water shall be added and the mixture heated to boiling. This mixture
shall be filtered through a Whatman Number (No.) 42 paper, or equivalent.
The beaker shall be rinsed alternately with three portions of hot water, 20
ml. each, and three portions, 2. 0 ml. each of 1:20 hydrochloric acid. Each
portion of wash water shall be filtered through the original filter paper.
The filtrate shall be evaporated to dryness on a hot plate and the residue
treated as above beginning with baking in the oven. The-residue shall be
allowed to cool and then ten ml. of concentrated hydrochloric acid shall be
added and then evaporated to dryness on a hot plate. The residue shall be
diluted with water, heated to boiling, filtered and washed as before. The
filtrate and washings shall be reserved for the determination of total
calcium as CaO. Both filter papers shall be placed in an ignited and tared
platinum crucible. The papers shall be dried over a low flame and then
permitted to char without flaming. The crucible shall be transferred to a
muffle furnace maintained at-9500 + 50 0 C. for one hour.- -The-crucible
shall then be removed and cooled to room temperature in a desiccator.
The residue should be a powdery materiel ranging in color from a light
gray to a white or off white. If the residue is darker than alight gray, it
shall be moistened with concentrated sulfuric acid and then gently heated
over a flame in the hood to evaporate the sulfuric acid.t..-t shall be trans-
ferred to a muffle furnace and ashed as before for 15 minutes. The cruci-
ble shall be removed-from the-furnace and cooled in a desic-cator and
weighed. Hydrofluoric acid shall be cautiously added dropwise to the
crucible until there is no further reaction and the residue is covered with
hydrofluoric acid. Five drops of concentrated sulfuric acid shall be added
and the crucible shall be carefully heated on a hot plate until fumes of sul-
fur trioxide are emitted. The residue shall be allowed to cool, and then
five drops of hydrofluoric acid shall be added. The crucible shall be
heated as before until fumes are no longer evolved. The crucible shall
be transferred to a muffle furnace, maintained at 9500 + 50°C., for one-
half hour. The crucible shall then be removed and placed in a desiccator
and weighed when cool. The percent of total silicon as SiOZ shall be
calculated as follows:
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(A-B) 100
Percent total silicon as U02 = S (1 - )

wheres
A = weight of crucible in gms. with residue prior to addition of

hydrofluoric acid.
B a weight of crucible in gzs. after evaporation with hydrofluoric

and s.lfuric acids.
S a weight of the specimen in gin.
V = percent total volatile matter (see 4.3.1)

4.3.3 Determination of total calcium as GaO.- The filtrate and
washings reserved from the SiO2 determination shall be quantitatively
transferred to a 400 ml. beaker. The volume shall be adjusted to approxi-
mately 200 ml. and three drops of methyl red indicator added. Five ml.
of concentrated hydrochloric acid shall be added, followed by 75 ml. of
four percent amonium oxalate. The solution shall be heated to 750 *
50 C., and 1- 1 ammonium hydroxide added with stirring until just alkaline.
The solution shall be allowed to stand at room temperature for one hour
with occasional stirring and then filtered through 14hatman No. 42 paper,
or equal. The precipitate shall be washed four to five times with cold 0.1
percent ammonium-oxalate solution. The filtrate shall be discarded.
Small portions of hot 1:4 hydrochloric acid, making a total of approxi-
mately 50 ml. shill be poured on the precipitate. The filtrate shall be
caught in a 400 ml. beaker. The filter shall be washed-with several small
portions of 1:100 hydrochloric acid. The filtrate shall then be diluted to
200 ml. A 50 nl. portion of four percent ammonium oxalate solution shall
be addei The solution shall be heated to incipient boiling. Calcium ora-
late shai.l be precipitated by adding 1:1 ammonium hydroxide until the
solution is just alkaline to methyl red and then by adding five Ml. in ex-
cess. The solution shall be allowed to stand for one hour and then filtered
through a Whatman No. 42 filter or equal. The beaker and the precipitate
shall be washed with small portions of ice cold water unil the washings
are free of chloride ions. The minimal amount of water required shall be
used. The filter paper and precipitate shall be returned to the beaker in
which the precipitation took place. The precipitate shall be dissolved by
adding 100 ml. of warm It0 sulfuric acid to the beaker, using a stirrirn
rod to facilitate solution while warming. The solution shall be heated to
800C. and then titrated at this temperature with standard 0.1 normal (N)
potassium permanganate solution. The percent of total calcium as CAO
shall be calculated as follows:

t.................
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A x N x 2.804
Percent total calcium as CaO = A 

x N x 2.804

S (1 -

where:
A = volume in ml. of standard permanganate solution used in

titration.
N = normality of the standard permanganate solution.
S = weight of the specimen in gis.
V = percent total volatile (see 4.3.1).

4.3.4 Sum of percents SiO 2,CaO, and loss in weight on ignition.-

The loss in weight on ignition shall be determined as follows: A 2.0 gin.
portion of the sample, weighed to the nearest 0.1 rag., shall be trans-
ferred to a previously ignited and tared crucible. The crucible and con-
tents shall be gently ignited over a small flame in the hood. After the con-
tents have been thoroughly charred, or fumes are no longer emitted, the
crucible shall be more strongly ignited. After such treatment for ten min-
utes, the crucible and its contents shall be transferred to a muffle furnace,
maintained at 9800 + 15 0 C., for one hour. At the end of this period the
crucible shall be removed and placed in a desiccator. When cool, the
crucible shall be weighed. The percent loss in weight on ignition shall be
calculated as follows:

Percent loss in weight on ignition = (A-B) 100

where:
A = weight of original specimen in gins.
B = weight of specimen in gins. after ignition.
V = percent total volatile matter (see 4.3.1).

The sum of percents Si02 , CaO, and loss in weight on ignition shall be

calculated as follows:

Sum of percents SiO2 , CaO and loss in weight on ignition a A+B+C

wheret
A - percent SiO2 (see 4.3.2).
B = percent CaO. (see 4.3.3).
0 a percent loss in weight on ignition (see 4.3.4).
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4. 3.5 Granulation. - A 10.0 gim. portion of the mate'il, weighed to

the nearest 0. 01 im. on a torsion balance or equivalent, shall be transferre
to a 250 ml. beaker. Slowly and carefully, 100 ml. of water shall be added
down the side of the beaker so as not to disturb the powder. The mixture
shall be permitted to stand undisturbed until the powder has been completely
wetted. The slurry shall be transferred with the aid of a gentle stream of
water, to a No. 140 United States (U.S.) Standard sieve nested over a No.
325 U. S. Standard sieve seated in a large casserole or dish. The balance
of the residue n the beaker shall be transferred quantitatively to the No.
140 sieve, by means of small washes of water. When the entire slurry has
been washed onto the No. 140 sieve, the washing shall be continued using a
fine camel's hair brush to manipulate the slurry on the sieve. When the
water passing through the sieve is clear, the sieve shall be removed and
dried in an oven, maintained at 1050 + 50 C. for four hours. The sieve shall
then be removed, cooled to room temperature and weighed. This residue
shall be retained for the grit determination. The gailh in weight is due to
particles too large to pass through the meshes of the sieve. In the interim,
while the No. 140 sieve is drying, the slurry remaining on the No. 325
sieve shall be washed using the same procedure as for the No. 140 sieve.

The No. 325 sieve shall be dried as the No. 140. This 3pesidue shall also
be retained for the grit determination. The percent by weight retained on
the No. 140 and No. 325 sieves shall be calculated as follows:

a. Percent retained on No. 140 sieve = (A-B) x 100
S

whe re:
A = weight of No. 140 sieve and residue in gims.
B = weight of No. 140 sieve in gims.
S = weight of specimen in gims.

b. Percent retained on No. 325 sieve ="(C-D) x 100
S

whe re:
C x weight of No. 325 sieve and residue in gims.
D a weight of No. 325 sieve in gims.
S a weight of specimen in ims.

4. 3. 6 Meta-nitrotoluene absorption. - A 5. 0 gin. specimen weighed
to the nearest 0.01 Sm. shall be transferred to a 500 ml. casserole and
meta-nitrotoluene shall be added from a burette at the rate of 0. 15 to 0.20
ml. per second. During the addition of the liquid, the mixture shall

be thoroughly stirred with a four inch blade spatula. The flow from the
burette shall be stopped when the mixture becomes slightly fluid and the

- II -
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liquid shall be added drop by drop until the end point is reached. The end
point shall be reached when the mixture is sufficiently fluid to drop off thie
end of the spatula in individual drops when held in a vertical position.
This test shall be completed within 10 minutes (max.).

4.3.6.1 Calculation.- Multiply the volume delivered by 23.2 and re-
port as gis. meta-nitrotoluene absorbed per 100 gis. of sample.

4.3.7 2U.- A ten g. portion of the sample shall be weighed to the
nearest 0.01 gi. on a torsion balance or equivalent scale, and placed in a
250 ml. beaker. A 100 ml. portion of distilled water shall be added slowly
down the side of the beaker. The mixture shall be stirred with a glass
stirring rod and then allowed to stand for ten minutes. The solution shall
then be filtered with suction through a Buchner funnel using-a previously
washed Whatman No. 1 filter paper or equivalent. The first ten ml. of the
filtrate shall be discarded. The pH of the filtrate shall be taken using a
Beckman glass electrode pH meter, or equivalent. (The-.pH of the distilled
water employed in this determination, should be between 6.0 and 7.0).

4.3.8 Grit.- The residue obtained from the granulation determina-
tion in paragrapih4.3.5 shall be transferred to a tared weighing bottle,
dried at 1000 to 1050C. for one hour, cooled in a desiccator and weighed.
Calculate the weight of residue to percent grit. After performing the test
place the material between two glass slides. Rub the slides together to
determine the presence of grit by scratching noise and scratches on the
glass slide.

5. PREPARATION FOR DELIVERY

5.1 Preservation and packaging.-

5.1.1 Level A.- The calcium silicate absorbent shall be packaged
in conformance with Specification UU-S-48, sack construction No. 2X of
table I.

5.2 Marking.- Marking shall be in accordance with Standard MIL-STD-
129.

6. NOT

6.1 Ordering data.- Procurement documents should specify the title,
number, date of this specification, and quantity required.

6.2 Intended use.- The caloium silicate is intended for use in
explosive compositions containing Trinitrotoluene (TNT) (to prevent exuda-
tion of TNT).
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Notice.- When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data is not to be regarded by impli-
cation or otherwise as in any manner licensing the holder or any other per.
son or corporation or conveying any rights or permission to manufacture,
use, or sell any patented invention that in any way be related thereto.

Custodian: Preparing Activity:
Army - Ordnance Corps Army - Ordnance Corps

LAP( 6t11 3')
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MIL-L-20316A
14 DECEMBER 1954

SUPERSEDJING
MJL-L-2012*
2? NOVEMBER 1951

MILITA H SPECIFICATION

LOADING, ASSEMBLING, AND PACKING OF

HIGH EXPLOSIVE SHELL WITH CAST
TRINITROTOLUENE (TNT), AND CAST COMPOSITION B

rhie irpecifleation ha. bern approved by the Departviwtt-4f Doteise
for use of the Departments of the Army, the Navy, and the# Air Force.

1. SCOPE PUBLICATIONS

1.1 This specification covers the loading, ORDNANCE CORS
assembling, and packing of the following ORD-SIP-M11-4 -Shell, Separate
classes of high explosive shell with cast trin- Loading, HE Nose Fuzed, Loaded
itrotoluene and cast Composition B: ORD-SIP-Mll-27 - Shell, HE. 280MM

Class A. Separate-loaded. issued un- T122, TI29E3, 'and T122E4. Loaded
fuzed ORD-S1P-Mll-.501- Loading of HE

Shell WithCast TNT and Cast Comn-
Class B. Separate-loaded; issued fuzed position B __

roussCFie.sm-ieadmrr (Copies of specifications. standards, drawings, and
roundspublications required- by contractors in connectlen

with specific procurement functions should be ob-
2. APPLICABLE DOCUMENTS tained from the procuring agency or as directed by

the contracting officer.)..
2.1 The following specifications, and pub- 3. REQUIREMENTS

lications, together with the Ordnance Corps
loading drawing pertaining to the shell under 3.1 Materi.
contract (see 6.1), andi all drawings and spec-
ifications referenced thereon, of the Issue 3.1.1 Material and parts shall be in ac.
in effect on date of invitation for bids, form cordance with applicable specificationi and
a part of this specification: drawings.

SPECIFICATIONS 3.1.2 The explosive shall comply with all
requirements specified on applicable draw.

MILITARY ings and specifications.

.111"-2550 - General Specification 3.1.3 Clean scrap produced in regular oper.
For Ammunition Except Small Arms atlons may be remelted and reused provided
Ammunition that it complies with the requirements for

MIL-R1-114170- Hatiloiraphic Inspec. the grade of high explosive specified, except
tion; Qualification of Equipment, Op. for form anci viscosity. Scrap from floor
eratorg anti Procedures sweepings, ventilaitors, and suction appara.

I (-IN71
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'rA 9.r, I.

C8I1h4f • I clill i)...ratiov Type" n hoto well See #9 S.g . ig f o C ( flflieC s weem 0) (ACbqp#

57.mm M30AI Shallow 0.5 3.2 0.0
60-mm T2IE2 Shallow 1.0 215 0.0
76-mm M1302AI Shallow 0.5 2.5 0.0
75.mm .M to Shallow 2.0 2.5 0.0
75.mm M48 De,.p 1.5 4.3 2.0
75-mm TSOE2 Deep 2.5 2.9 2.5
76.mm M42AI Shallow 2.0 3.7 0.0
76-mm T1;4 Shallow 2.0 2.5 0.0
82l-mm %113AIBI Shallow 05 2.5 0.0
81-mm M5i6Al! Shallow 1.0 2.5 0.0
81-mm T28E7 Shallow 1.0 -2.5 0.0
90.mm N171 Shallow 2.5 2.5 0.0
90-mm 3171 Deep 2.0 --2.5 2.0
90-mm T91 Shallow 2.0 2.5 0.0

105-mm M Shallow 2.5 2.5 0.0
105-mm 311 Deep 2.5 2.5 2.0
105-mm 31323 Deep 1.0 U2.5 2.0
105-mm T63E2 Shallow 1.5 2.5 0.0
4.2-in. .M13AI Deep 3.0 2.5 2.0
4.2-in. 31329 Deep 1.5 2.5 2.0
120-mm M73 Shallow 2.5 2.5 0.0
120-mm M73 Deep 2.5 2.5 2.0
120-mm TISE Shallow 3.0 2.5 0.0
155-mm M1Ol Shallow 3.5 2.5 0.0
156-mm Moll Deep 3.5 2.5 2.0
155-mm M107 Shallow 2.5 2.5 0.0
155-mm M107 Deep 2.5 2.5 2.0
8-in. M% 103 Shallow 2.5 t.c 0.0
8-in. MI0; Shallow 3.0 2.5 0.0
8-in. 31108 Deep 3.0 2.5 2.0
240.imI -. M114 - Shallow .3.0 -2.5 -- 0.0
240-mm " MI14 Deep 3.0 .2.5 .0
280-mm Tt22E3 Deep 1 3.5 2.5 2.0

tus Rhatll not be used. (Clean scrap is defined Segment A shall be defined as the
as scrap formed in kettles, pails, risers and distance from the-insdd of the rear of
loading machines used in the pouring and the shell to the rear boundary of Seg-
cooling operations.) ment B.

3.2 Charge. Segment B shall be defined as the dis.

3.2.1 Sit# cific ynt.city o/ the charge.-The tance from the forward boundary of
minimum overall specific gravity of the Segment A to the rear boundary of Seg.
charge when determined as specified in 4.4 ment. C. If this distance is less than 2.5
shall be as follows: inches, it shall be considered as 0,0

TN'r .............................. .5
Comlioition It ..................... 1.42 Segment C shall be defined as the dis.

3.2.2' Sewtent-1. tance from 2.5 Inches below the base of
the fuse well to the base of the fuse well,

3.2.2,1 Ieinitioeis n/ segmets,-For pur. When Segmeni 1 is less than 2.6 Inches.,
poxes oif inspection and determination of cav. Segment C Is the distance from the for.
itles, the charge shall be divided into sex. ward boundary of Segment A to the base
ments defined as4 follows: of the fuze well.
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!4egment V (applicable only for vided the sum of thn areas of the cavities is
charges containing a deep fuze well) not greater than 80 percent of the area of
shall be defined as extending from the the fuze well base and no individual point
forward boundary of Segment C. i.e. extends more than '/. inch below the maxi.
base of the deep fuze well, to a point mum depth of the fuze well permitted by the
3.0 inches from the nose of the shell drawing. Cavities in the base of a deep fuze
body. However, for the T5OE2 HE Shell, well (shell with a supplementary charge)
the distance shall be 2.5 inches from the shall not be cause for rejection provided the
nose of the shell body instead of the 3.0 sum of the area. -of the cavities in not
inches. greater than 25 percent of the area of the

fuze well base and no individual point extends
3.2.2.2 Dimensions of segments.-The di- more than 1/4 inch below the maximum depth

mensions of the segments in each of the shell of fuze well permitted by the drawing.
shall be in accordance with Table I.

3.2.3.3 Porous areas,-Porous areas shall
3.2.3 Cavities. be treated as cavities, and shall be subject

21Cavities aing a projected length to the restrictions placed upon cavities, ex-
3.2.3.1 acept that 80 percent of the projected length

of , = inch or less shall be disregarded. Cav- and 80 percent of the--pojected area shall be
ities within the explosive charge shall not
exceed the requirements specified in Table II considered for acceptance purposes.

when determined in accordance with 4.5. 3.2.3.4 Cracked charges.-Not more than
two transverse cracks shall be permitted in

3.2.3.2 Cavities in the base of a shallow any charge, and not more than one crack
fuze well shall not be cause for rejection pro- shall be permitted inlSegment A.

TABLZ J1. 3.2.3.5 Surface cavities.-Pinpoint cavities

I I, on the explosive charge adjaeent to the shell
A ___ I trc wall shall be permitted for mortar shell.

Sum of projected "V K , 3.3 Loading of high explosive.
areas of the cavi. 3.3.1 The mating surfaces of threads shall
ties, excluding .
pipes, cracks and I be free of caked explosive, and all threads
annular rings I shall be free of foreign material. If a chemi-
(sq. in.).% cal cleaner is required, no material other

Projected length of ca ea acetne hais reued. Caeriold oe
any cavity. exclud, than acetone shall be used. Care should be
ing pipes, cracks taken to prevent acetone- from coming into
and annular rings contact with the charge and becoming en-
(in.). trapped in the shell.

Piping cavities max. 0 4 4 0
projected area 3.3.2 When TNT-shows definite frothing
(sq. in.). tendencies (which may cause production of

Piping cavities, max. 0 'A 0
projected width unsatisfactory charges) approval may be ob.
(in.). tained from the responsible procurement

Crarki. max, proj. 'A2 4s 4: 4= nrency for the use of authorized materials
ectcd width (in.). (such as 0.1 percent maximum of sorbitan

Annual rings, max. 0 0 4 0 trioleate, Specification JAN-8-847) for pro.
projected widthrjt widvention of frothing.

S- - 3.3.3 Each shell, immediately prior to
eIt the l-noth of the IAto ca .tr is 1/16 Ing% f lose,, I%* Itlr,, ,,, no , f , I0 ,,,, h S be *1 I, I ah. pouring, shall be inspected for foreign ma.

g.,nl cted sr*m n.Ai be i/JO square Inch
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terial i n the shell cavity, and each shell in. (e) Loaded- point detonating fuzes
terior shall be free of foreign material. (where applicable) from not more

than one manufacturer of one in-
3.3.4 Solid explosive shall not be present in terfix lot number.

the shell before loading or be added to the (f) Loaded time fuzes (where appli-
shell during pouring or cooling, cable) of the powder train type

from not more than one manufac-
3.4 Coating.- Shell having the interior turer of one interfix lot number.

well imperfectly coated shall not be loaded. (g) Loaded mechanical time fuzes

3.5 The interior surface of. the shell shall (where applicable) from not more

be dry when the high explosive is poured than one manufacturer of one in-

into the shell. terfix lot number, or mechanical
time fuzes from not more than

3.6 Workmanship. one grand lot made in accordance
with the same drawing, same

3.6.1 The loaded shell shall be free of chips, drawing revision, same specifica-

dirt, grease, rust and other foreign material tion and same specification revi-

and shall be painted as required by the shell sion.

drawing.
1.2 Sampling.- -Number of samples, ac-

3.6.2 Care shall be exercised, at all times ceptance and rejection criteria used for de-
so that the rotating band of each shell will termination of lot acceptance for tests as
not be damaged by being nicked or burred. specified in 4.4 and 4.5 shall be in accordance

with Standard Inspection Procedure ORD-

4. QUALITY ASSURANCE PROVISIONS' SIP-Ml-501. -..

4.1 Lot.-A lot shall consist of all shell of -1.3 Inspection. - Inspection shall be as
the same designation loaded with cast trini- specified in Spcfi-catioih MIL-G-2550. In ad-
trotoluene, or cast Composition B, by an un- dition for Class A and B shell, inspection
changed process by one loading plant. Each shall be in accordance with Standard Inspec-
lot of Class A and Class B shell (see 6.2) tion Procedure ORD-SIP-Mil-4. or ORD-
shall contain:- SIP-M11-27, as applicable.

(a) Loaded shell of one weight zone
when weight zoning Is required. 4.4. Determination- of specific gravity.-

(b) Supplementary charges from any The inspector shall select and identify sample

plant, made in accordance with shell and the specific gravity of the charge In

the same drawing and same draw. each sample shall be determined as follows:

ing revision when supplementary Each sample shell shall be weighed empty
charges are required. (without explosive) (We). Each sample shell

(c) Fuze well cups from any plant, made shall be filled with water and weighed (Ww).
In accordance with the same Each shell shall be emptied and thoroughly
drawing, same drawing revision, dried, The sample shell shall be placed in the
same specification and same spec- loading line and shall be filled under condi-
iflcation revision when fuze well tions identical In all respects with those em-
cups are required. ployed in filling regular shell. Each sample

(d) Shell metal parts of one interfix lot shell filled with explosive and having a fin.
number made by one manufac. ished fuze well, shall he weighed (Vt) and
turer. tho same shell rewelghed after filling the

--- --
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fuze well with water (WI). The water shall KV, and xhall be of a thickness equal to 2,0
be emptied and the well thoroughly dried. percent to the total equivalent thickness
The specific gravity shall be calculated as (metal plus charge) at the thickest part to
follows to determine compliance with 3.2.1. be examined. The penetrameter shall have a

hole in its center, the diameter of which shall
Specific gravity I'W: -- - he equal to the thickness of penetrameter.

11e) - (Wf We~)
where: 4.6.3 Check of photographic density of film.

We = weight of empty shell -The photographic density of the film shall
Ww = weight of water-filled shell be determined on the film in a region of sound
Wt = weight of loaded shell with fin- charge plus metal corresponding to that por-

ished fuze well tion of the material which is of the greatest
IV = weight of loaded shell with wa- combined thickness to be examined on the

ter-filled fuze well negative. To judge densities, it is recom.

mended that standards of radiographic den-4.5 Determination of cavities. - Sample sities be used (see 6.3). Comparison of film

shell shall be selected and subjected to exam. ites be maison o w-

ination by a visual inspection of the fuze with standards may be made visually; how-

well and b x-ray examination. The x-ray ever the use 6f -a lensif6ineter is recom-

beam shall form a 90-degree angle with the mended.

vertical axis of the shell at a point within
2.0 inches of the base end of the charge. Ex- 5. PREPARATION FOR DELIVERY
amination of the x-ray negative shall be 3.1 Packing, labelingand.marking.-Pack-
made to determine compliance with 3.2.3, ing, labeling and marking shall be as speci-

Note. Radiographic equipment, operators and pro- fled on the applicable drawing.
cedure$ shall be qualified in accordance with Speci-
fication MIL-R-11470. In addition the sensitivity of
x.ray technique shall be 2.0 percent. and the photo- 5.2 Data cards. - Data card information
graphic density of the film used shall be no less than shall be-as specified in Specification MIL-
1.25, as determined in aceordanco witho4.6. - - s a pi n ft.

G-2550. -

4.6 Check Lt sensitivity of x-ray technique,
and photograp. ic density of film. 6. NOTES

1.6.1 The sensitivity of x-ray technique 6.1 Ordering data. - Procurement docu-
shall be determined, at intervals prescribed ments should speifi tfe following:
by the inspector, by means of a penetrameter (a) Title and-date of this specification.
fabricated as specified in 4.6.2. The pene-
trameter shall be placed on the side of the M Drawing required for shell under

shell away from the film (source side). Ob- contract (see 2.1).

servation shall be made of the image of the
penetrameter on the x-ray film. The sensi- 6.2 Necessary information on lot content

tivity of x-ray technique shall be considered on Class C shell may be obtained from the

satisfactory when the image of the penetra- detail complete round specification.

meter, including the. hole in the center, is
sharply defined on the x.ray film. 6.3 "American Standard For Diffuse

Transmission Density", published by Amer.
1.6.2 Fabrication, of the penetramster. - ican Standards Association, 70 East 40th

The penetrameter shall be made of material Street, Now York has been found satisfac.
equal to the combined metal plus explosive tory as a source of information on film den.
filler density and absorption factor at 1000 sities,

-4 l-
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Nodco-hsseiiain ogte ihseiia used for any other purpose except when specifically

tions and drawings pertaining to It and bearing a authorized by the Chief, of Ordnance.
"Notice" of similar restrictions, is intended for use
only in connection with procurement by the United Custodians:
States Government, and shall not be reproduced Army-Ordnence Carpe
either wholly or in part, except when authorized In -Navy-Bureau of Ordnante.
connection with Government procurement, nor be
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25 May 1955

Ordnances Ammunition Commiand, Joliet. 111.
Vow are hereby notiflti ot the following ingloooring change on the attached drowing w epeelolatles, to be applied su nder
I n.'t, milon, iued by the contracting aency.

DISRIPTIWII DATA __________

:4: ' in);PtarChina "L. TMj~uem n LOADING, ASSEMB8LING, AND ~uNO Uaeed
X'IL-1,2O336A PACKINGj OF RHI' EXPILOSIVE VIELL WITH CAST TRI- DIM~

0 -I-,4- NITRID3WFNE (TNT). AND CAST C11POS1T!ON H ______

IK, @llv a Pllo*alI1 AIITNOWfT
"To STMOCITS "To Direct Nessap,

MIL-L-20336A 14 Dee 1954 PA-PD-404 8 Jdno -1954 29 Apr 55, ORDLY
A'AM t $OX C 400.114/6648,atTo convert Purchie Description to MIL status and to ORD134 No. 8 OCO

nidity contrnct application to make loading specification mandatory. to OAC.

Line No.

I Casncel SC0-126596-S, dated 22 April 1955.
2
3 Military Specification MIL-L-20336A, dated 14 December 1954, with Eco-126298-S
4 ANR, dated 21) March~ 1955, supersedes Purchase DeacriptionPATPD-404, dated

S June 1954, without change in technical content.

9 (Contract Application for Army Ordnance-Ammunition: 3 on A and B, 1 on C.)

14
is

1. STANDJPO INSPECTION PROtM AFFECTED Y!S,.L NO-...
2. THIS1 Of19n. AFFECTS MATtRIEL IN ZRViCt Olt IN 51~X YES - $01..

3. 111"01 Is INVOLVED. ys - NO .L
4. GO(.S AFFECTED. YES -. 91,..
5. SPECIFICAtIONI AllrtcTID. VIISJ.L NO....
6. TEST [QUIPMrEN AFFECTED. YU..... No -r
7. WILL CI$AkGEU ItQUlft C14AMOI1NG THE MKTAL. PARI LOT NUMOCR, Mt O .1.
0. WILL CHANCES ntquflnt CHANGING THE( LOADING LOT NUMBER. VU -. NO .

QDOtS CHANOC AfftCT III SYMVIOI. YES... No..

gMANtiAlORY WITHI COMTLLIIE O05l1.1.CINCt §Y_ Immt'ilOIV lL... do MANIDATORY WkthIoUT OV.OL.
lMAND~ATORY w1114 CJ5L OF A9CMUIU AND PARIS NOT INSTALLO IY III S OPTIONAL
'MANDIATORY WITH 00?OOUSCENCt OfP UNA~ CMB9EO FARISD 1 pyJj.ne 1955 III 6. INPORMATIONAL

AI'tPLICATION TO CONfIfACT.a APPROVED IT
AF giIIIIhI CONRACIf .NOWy IN PROCIUCTIN Of PART TO 0t REVI~lto

0,EIhING CONIIIACIS-140 VL 114I PRODUCTION Of PART? TO IC RIVIIIG A. irtier
n, ?UiIIII CONIIIAcTS-"ENO CO~fOACTI NO? Ytf IN f%~I TAhC-* Itrv ~I~rr

. _211,11(2 P~~tJ P~i~ i~l~ 4 ,O~ L t, .4I
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Ordnance Ammunition Command. Joliet, 111. ________

Vow a re heimby notifled of the (ellawIng Zeagatiefns Chuge en the ottached rawing Wepe.I4etti.,., 1* be aPVIcd only undtf
Iitr'jUllene iburd by the sontraoring agenty.

________________ OCSCIEIPIVIIDATA___________
DRII'IN @4 IFICIXAqIN IM I'f MAN& mIR A"-l " efI~CATl4I"u LOAD! NO, ASSE MBLING, OWTiMDN 410wl)

MIL-L2033G AND PACKING OF HIGH EIXPLOSIVE SHELL WITH C
MILL-03GA CAsTr TRINITIIOTOLUENS ITN'fa ANJD CST CQlA- LC

'1Rit,, POUSIT1ION 130011t 114111
olYr.IItI AMID OR ___________13________

MIL-L-2033GA 14 De-c 1954 Ordnance Corps
7t1A~u~hw-P~NI - To chatigre the penotrameter requirements tuad to Incorporate Otder,16-55

Infornial ,n cv.stained In ECO-128362-S ANR. 1 June 1955

l~..N.This ECO-ANR mod 'ifies certain provisions of Specification MJL-L-20336A for Army
t Ordnance-Ammunition application only. Cancel ECO-126298-8 ANR, dated 29 March 1955.

3 *Rige , ararraph 2. 1, under MILITARY SPECIFICATIONS. -Add: "MIL-R-11471 -
4 fladio ,aaphic Inspc,. tion of Metals".

7 Pnge 1. para'rrrnh 3. 1. 3 sentence 2. -Substitute: "Scrap from floor sweeping~s, venti la-
;. tors, nad suction apparatus (other than from drillf- -r operations specifically controlled to
9 prevcnt counmination of explosive) shall not be used".

10
It P.-; -rablc 1. -Add the following:
11 "Clbr of sh l.............. ..... 76-MM 76-MM
13

15 Typc of fuztrwell...................... Shallow-,~ Shallow

1. rTA.%6A4O Il.VECTION PROCEDURE AFFECTED Y1S... NO 0 -
2. 11112 enDCR AFIECT3 MAT01IIl IN SgfkVICE OR IN STOCA. YtS No LO

3. c&I1,61 1s IINVoCv. Y it.. No. ..

4, OCS AFFECIED. vu-. No~,
5, PWIFICA1IO*S A~rECTCO. TU -1~ No..
*,ItST LQUIPMt4T AMMOCT. nsA. "a

%ILL Cmoqr PCMOuiii CHAPIGING INC MCYAL PARTS LOT NUMSCA. YCS No X.

!i. V,14I C"ANI,.3 ntouincC1CIA'101t4Q 11C LOA0DING LOT NUAIOCR YU.. No .C.

'1. ODI I CI14r'IC Alt~rw its sy'uotl Y Ox
____________ CLAIIICATIO1I (I),.ge.tgash, lot .1,te. 700 Ordn.ioiee Corps DIA/fitj IMno,, IPF"Ine11G'i)

14. 1 A,I 'A I fi 'acY ,'I&4t1I 1 M' ~'iT P"~ It I'Y.... --- I. , - t roil ltLIATUIPAL

A"" % I I 11 .- , -f -, -i~i~( -1147 - A- -0 PI1

j I. 4 .'.PiiV ~~ Pd . ftI-l of lfl 13 6, MlL 1%01I, i. )

it* ~ ~ ~ '.,tVC 1



ORDNANCE CORPS ION
OdDNANCE AMMUNITION COMA 1l'(4167S ANR

ENGINEERING CHANGE ORDER
SUDJECy: 1LADlIl", ASSsMLlNt;, ANt) PACKING; W iil';dl EXPLOSIVE sw~y 2 or I Wggyq

:LL %th_'. 'srrioNr'R0__1'N*Pw (TN__________

S11,10O14 I

Se-gment A (inches) ........................ * 20 2.0
ScnseiiI C approx. (ichdes) ................ 2. 5 3. 7
Se-,;rnut.nt 1) (IIelAWS) .. .. .. .. .. .. .. .. .. .. .. .0.0 0.0",

Pa ~ 2L.!I, un'ilc-r "Desi oiation" h'va'Iing, last Item. -Substitute:
"T1122" i1 place of -r22V

Pane 2, Table 1, undcr "Dosu nation" hcadin,,, item 8. -Substitute:
"IM:52" inI place of "T64".

PazL 2.Tahl 1,uider "Desi_:nationi" hctliny,, item 11. -Substitute:
'':2'in place of "T28EV'.

Page, 2, Tanble 1, unktlr "Sb mient C afppro.x. (iches)" heading. -Substltutc:,
"15. 0"' in place of "2. 5" fur 2tIOINB, '1122 Shull.

Pa~e 2, parw,-raiih :% 2. 1. -Not applicable.

Pa-e 2, prirpi.2..1,suhjrta,rapr i on Se tmelnt C. sentence 2. -Add:

'tExce.pt it othervwise tiniul~ i, *raw,, it,.

Pa:,e3,Jr'ro :. 2. 3.2, se'ntence 2.-Substitute:
"tcavittes inI the base of a deep fuze tell (shelf with a supplementary charge) shall not be

cause for rep-ction providieJ the sum of thlt areas of the cavities Is not greater than 60 per-
cent of the area of the fu/v well base awid ;io in-dividlial point extends more than 1/4 inich
belov. the rn;Lxlmum OiCa:'~ of fuzec well p~ermitted !ky the drawin,., and provided no Point ex-
tendJs above Use( flat burface 0,1 wvhichi the liner would rest".

.!~c , par!~~h3. 2. 3i. *1. -Ad 1:
"Cracks will lhe iprmited in Seg-ment C of the 2,80MM, T122 Shell".

Pa ' - V Vl r;I.G.~ 2. -Siihsltitt tht- Iollnwi'i;t:
''I * j. .1 Fahlwieatl in , wid Inentionif fthe wtiira niete. -Unless otherwise specified, the
Jiei~!2'iii~4 11:1U I ho Mdf l of sti-ol liavi'" ,II a ipproxiato specific -raity of 7. ts. *rho

thickac'ss ol III(. p.tict ranietir shall i'hv ~ bai- oil a comhinat ion of bo~th ('hitr,t atid steel
lhlekii,v ., a..d shall be (iiIt) 2. 0 livreviit ol the maximu m equ ivalenit th ektic.s~ ( lev).
'I he cclmwivot& t.lc'knv!;. (Tvc), is theu sumn' (f the steel thickzic'ss (2Tlw), mi~til clieai,' thick-
ncss (1 ( () vyia ti:l to stv t lii lamicts (Tv x 1 . 6/7,* 11). Tlhe li iii itra~meto'r .4it all na'it, a1 holv, 1,11
dl1:1111' t.. (if V,11101i in twice Ihv tl 11iimmms. (11 tI.0e iuI 11iatnetc'i'. FoV fil-itl 1l0t1118 011 VOnt-
NtrUeto".l of time lmmpt-a .''111t'r i've Fitg. 2 of Slive irivot Iot Ml L-Hlt 1171. Oil a dl llerv .elI
tho' 111:1011'11m1 eqlval-1 thicn tie. will o.i'clyncill 41i,.,Iltlv fol-waic of tilt I 'eI ol W 111
char ... Ulvily. 'II' me ac ul 11llcIiissi'sS i11.1%, 111- 1lt411 nltictd li'oil at iioigiailli of 01tilt-ntalIIll _____________________________'.salli iW9-ildfrmF1



ORDNANCE CORPS ION

JOLIT, ILLINOIS

ENGINEERING CHANGE ORDER 120oce 9956
qUjC:LOAD)ItG. ASSEMB3LING, AND) PACKING OF hiGIh EXPLOSIVE $11T r nSI"

SILL WrIH CAsTr TiNt igriroLUENK miTN Aiml cAs' cojmifI S1C

SITION U3

Page 6, section 6. -Add the fol lo%% ig:
"16.4 Except when shell are examined by x-ray, the specific-gravity of the charge shai

be determined as specified in 4. 4 and reported for information at least once per shift.
Corrective action shall be taken if the specific gravity Is below the following minimum valut

TNT 1.55
Composition B 1.62"1

"Add attached figure 1.

(C,ntract Applicatio,. for Army Ordnance-Ammunition: 5 on.A and B, 1 on C)

This ECO-ANR supersedes ECO-128362-S ANR, dated 30 January 1956 to Specification
Y IL- L-20336A.

*Asterisk indicates changes in addition to or differing fromn ECO-128362-S ANR.



ORD~NANCE CORPS I ca NO
ORDNANCE AMMUNITION COMMAND ~r'' 'N

ENGINEERING CHANGE ORDER 92 flco 195(#
SUBJECT: WOADr?:G, ASSEMBLING, All) PACKI!,G OF HIGH EXPLOSIVE smizzT4 oof 1 EE

S1TJOA14 B

.150 TE z2Tw +. 205Tc
3-.140 (BASED ON SPECIFIC GRAVITY OF

STEEL2~7.8 SPECIFIC -GRAVITY OF 7
CHARGE z1.60)

..130
u) WHERE TE =EQUIV. STEEL THKNS. (IN.) i

z.120 TV, =SINGLE WALL THKNS. (IN.) 6
-~ oTc xCHARGE THKNS. (IN.)

.11 P's 0O2 TE

Cr INSTRI CTIOPIS:-
"1WI00 CONNECT Tvi AND Tc SCALES WITH -5

w SRIH LINE AND READ PENETRA- C2.os1 MiETER SIZE ON P SCALE. w)
XLKArIPLE

.oo Tvi1/2 IN.w
2! Tc=4 IN.

a.. READ P uO.035 IN.ww 070 -

.0305o

~.030 NOMOGRAPH FOR DETERMINING
.025 PENETRAMETER THICKNESS FOR
.020 RADIOGRAPHY OF LOADED STEEL

SHELL
k.0075 Fro. I
- 00 -7. -0
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